The heavy metals (Fe, Cu, Zn and Mn) contents of selected plant species, grown in Southeast region of Serbia, that are traditionally used in alternative medicine were determined. Among the considered metals, iron content was the highest one and varied from 137.53 up to 423.32 mg/kg, while the contents of Cu, Zn and Mn were remarkably lower, and ranged from 8.91 to 62.20 mg/kg. In addition, an analysis of plants extracts showed a significant transfer of heavy metals during extraction procedure; therefore, the corresponding extraction coefficients reached values up to 88.8%. Those were especially high in the ethanol based extracts. Moreover, it is established that such coefficients mostly depend on the solvent nature and also on the treated plant species.
INTRODUCTION
Medicinal plants and their extracts deserve special attention because of the important influence they have on human health. For the majority of world population, the medicinal plants represent the primary source of the health care. According to the World Health Organization (WHO) report, almost 80% of people in marginal communities use only medicinal plants for the treatment of various diseases [1] [2] . Although the effectiveness of medicinal plants is mainly associated with their constituents such as are essential oils, vitamins, glycosides, etc., it was found that prolonged intake can cause health problems due to the possible presence of heavy metals [3] .
Plants can easily be contaminated by heavy metals in the course of cultivation or later during the processing stage and therefore determining the content of the heavy metals accumilated is of high importance. The human body requires both the metallic and the nonmetallic elements within certain permissible limits for growth and good health. Therefore, the determination of element compositions in food and related products is essential for understanding their nutritive importance. Accordingly, presence of some heavy metals in large quantities in the body may have a toxic effect [3] [4] [5] [6] .
The content of heavy metals is one of the criteria for the use of plant material in the production of traditional medicines and herbal infusions. Therefore, control of heavy metals in medicinal plants and their products should be made such to ensure safety and efficacy of herbal products [7] .
In this work, heavy metals content in the following plants and their extracts: Calendula
The aim of this investigation was to determine the concentrations of heavy metals in the above mentioned plants and their extracts and to determine the coefficient of extraction of metals in different solvents and their mixtures.
EXPERIMENTAL

Reagents
All the reagents used were of the analytical purity (Merck, Germany). The working solutions were prepared immediately before the analysis from the basic solution with 1000 mg/l concentration for all metals. For the preparation of standard solutions high purity Milli-Q water was used. The glassware and polyethylene containers used for analysis were washed with tap water, then soaked over the night in 6 M HNO 3 solution and rinsed several times with ultra pure water to eliminate absorbance due to detergent.
Sample preparation
The plant material was collected in the flowering phase from the natural habitats of the plants Sample sites were selected in accordance with the methods used in the European moss monitoring project [16] . A minimum distance of 300 m to major roads and larger settlements was required, a minimum distance of 100 m to minor roads and houses and a minimum distance of 5 m to forest roads.
The standard procedure described in AOAC (2000) was followed for the preparation of the samples for the analysis of heavy metals [17] . Accurately weighed (2 g) sample was transferred into a silica crucible and kept in a muffle furnace for ashing at 450 o C for 3 h and then 5 ml of 6 M HCl was added to the crucible. Care was taken to ensure that all ash came into contact with acid. Further, the crucible containing acid solution was kept on a hot plate and digested to obtain a clean solution. The final residue was dissolved in 0.1 M HNO 3 solution and made up to 50 mL.
Working standard solutions were prepared by diluting the stock solution with 0.1 M nitric acid for checking the linearity.
Three samples (2 g in weight each) were separated from the previously homogenized material and extracted first with 30 ml of solvent, then several times with 20 ml of solvent. The solvents used were ethanol, water, and ethanol-water mixture (1:1). During the extraction, the samples were mixed in an ultrasonic bath. Each step of the extraction lasted for 15 minutes. The samples prepared in this manner were filtered through a Büchner funnel using Whatman No. 1 filter paper. The solid residue was washed several times to obtain the transparent extract. The final extract volume was 100 ml.
Apparatus
Atomic absorption measurements were made using a Varian SpectraAA 10 with background correction and hollow cathode lamps. Air-acetylene flame was used for determination of all the elements. The calibration interval, wavelength, slit, and detection level are given in Table 1 .
RESULTS AND DISCUSSION
In our work the content of heavy elements, Fe, Zn, Cu, and Mn, Ni, Pb, and Cd was determined in the investigated plants from the region of Southeast Serbia and their extracts ( Table 2 ). The presence of Fe, Zn, Cu, and Mn was confirmed, and their concentration was determined, while Ni, Pb, and Cd were not detected. In the black tea samples originating from the region of Iran, the copper concentration is within the range from 17.59 to 32.80 mg/kg, and in water extracts from 1.15 to 1.65 mg/kg [20] .
The iron concentration in medicinal plant from region Turkey ranges from 2.45 to 107.4 mg/kg, of zinc from 3.90 to 18.00 mg/kg, and of copper from 2.45 to 8.10 mg/kg [21] .
In the investigated samples of water extracts of black and green tea used in Egypt, the iron concentration was found to be between 30.56 and 122.45 mg/kg, that of zinc from 30.0 to 43.5 mg/kg, copper from 3.34 to 20.12 mg/kg, and of manganese from 130.77 to 220.0 mg/kg. [22] . 
